Introduction
We live in a society where the endless desire for the new has led to a significant decrease in the useful lifespan of the products we consume (Gregson et al. 2007) . At the end of their useful existence, also known as end-of-life, these products are disposed of and become what is known as waste. Waste disposal does not mean that the products cease to exist in a material way, instead, they are relocated to other places in order to undergo different rematerialisation processes (Davies 2012) . Reuse, recycling and recovery are some of the rematerialisation processes which seek to provide a sustainable alternative to the classic landfill disposal of waste (DECLG 2012) .
For the European Union (EU) member states, the European Commission (EC) establishes and regulates legislation in relation to environmental policies. The Waste Framework Directive (EC 2008) defines the obligations of all EU members to develop national waste management plans and waste prevention plans. In addition, it reinforces the polluter-pays principle whereby the producer or holder of waste is responsible for the cost of its disposal in a manner that guarantees a high level of protection of the environment and human health. The correct implementation of the polluter-pays principle actions that could be taken by Irish local authorities to implement more prevention-based environmental enforcement and to reduce the number of offences.
The current local authority waste enforcement situation The first part of the survey of Irish local authorities had the objective of gathering information about the current main environmental enforcement issues in their jurisdiction. To fulfil this mission, each local authority was asked to share their top five waste enforcement issues.
The results collected from the participating local authorities are shown in Figure 2 . As can be seen, the top issue, identified by more than 80% of the local authorities, is the illegal dumping of waste, also known as 'fly tipping'. According to the EPA (2005) , fly tipping can be described as the indiscriminate dumping of bags containing household waste, waste electronic and electrical equipment, end-of-life vehicles (ELV), pallets, construction and demolition (C&D) waste and other waste streams. Fly tipping is not a new problem in Ireland. Indeed, the magnitude of this illegal practice has been documented in previous studies where it was highlighted as one of the main waste enforcement issues in the country (Davies et al. 2006 , EPA 2009 ).
The second major issue identified by the survey is the monitoring of authorised or licensed waste facilities, such as landfills. Ireland, as is the case for all EU countries, is obliged to carry out intensive actions in terms of recovery and recycling of waste without endangering human health, as well as establishing an integrated and adequate network of disposal installations (EC 2006) . While the EPA is directly responsible for reinforcing these directives through inspections of large waste management facilities, such as landfills or waste transfer stations, the local authorities are responsible for carrying out inspections of smaller scale licensed waste activities in their jurisdictions (EPA 2009 ). These include inspections of the facilities of licensed waste collectors, tyre outlets or vehicle checkpoints. All of these inspections are planned and logged in the Recommendations for Minimum Criteria Environmental Inspections (RMCEI) reports according to the EC's requirements (EC 2001) . The RMCEI was adopted by the European Parliament and the EC in 2001 with the purpose of strengthening compliance with, and contributing to more consistent implementation and enforcement of, community environmental law in all EU member states. RMCEI reports are generated by each local authority and submitted to the EPA. While each local authority can view RMCEI reports across all local authorities, the reports are not available to the public. By contrast in the UK, Flycapture is a database of fly tipping incidents reported for each local authority, which also details the number of successful prosecutions by each local authority (Flycapture 2013) . A number of aspects which fall into this category are identified individually in Figure 2 , due to the frequency with which they were mentioned in survey responses. These include the promotion of producer responsibility for the management of their products when they become waste (EC 2008) , separation of organic waste, management of historical landfills and control of waste tyres.
In third place, unauthorised waste activities were captured as an important waste enforcement issue. This category includes unauthorised waste collection, unpermitted waste disposal and waste movement across borders. Unauthorised waste collection has gained more importance in recent years due to the implementation of 'pay-as-you-throw' waste collection schemes (Dunne et al. 2008 ) and the progressive privatisation of waste collection activities by most Irish local authorities. This privatisation has entailed the termination of waiver schemes in some local authorities such as Fingal County Council (Cotter 2011) . Private waste collection now dominates the sector with only Galway City Council, Waterford County Council and Kilkenny Borough Council remaining as public waste collectors (McCoole et al. 2013) . Finally, ELV were mentioned by many local authorities, mostly because of the strong EU regulations in terms of their dismantling and recycling (EC 2000) . The main problems with ELV are twofold: some are illegally abandoned (and sometimes burned) in remote areas, which fall within the illegal dumping category; in other cases, they are processed by unauthorised car dismantlers who do not follow the correct dismantling and recycling procedures, which fall into the unauthorised waste activities category. Other minor issues identified related to the application of environmental law in court and the promotion of environmentally friendly domestic practices.
The surveyed local authorities were asked to share the preventative and reactive practices used in their jurisdictions to address illegal dumping activities and to assess their level of satisfaction with the efficacy of these practices. Preventative methods seek to deter offenders from committing the illegal activity, thereby avoiding it altogether. By contrast, reactive solutions seek to identify and prosecute offenders after an illegal action has been detected.
In general, the local authorities employ preventative practices based on inspections of authorised waste facilities and monitoring of 'hot spots' (defined as locations where illegal dumping takes place on a regular basis) by environmental officers and by closedcircuit television (CCTV) systems. In a preventative way, the environmental officers patrol certain areas, carry out non-routine inspections and perform vehicle check points. A number of local authorities also mentioned preventative measures related to environmental education provided in schools, community centres and through the local authority website. The survey used a 5-level Likert scale to determine the current level of satisfaction with preventative solutions (Likert 1932) . The satisfaction scale ranged from '1 = not satisfied' to '5 = totally satisfied'. The average satisfaction level on the Likert scale was 2.43, which indicates dissatisfaction with the preventative solutions employed.
The main reactive solution utilised by the surveyed local authorities was the prosecution of offenders. Actions ranged from on-the-spot fines to court appearances and the confiscation of vehicles involved in illegal dumping activities. In all cases, Irish environmental law, mainly represented by the Waste Management Act (1996) and the Litter Pollution Act (1997), is applied together with the local authority's own by-laws. In addition, CCTV and aerial photography are used to detect illegal activities (such as abandoned ELV) and offenders. Using the same 5-level Likert scale that was used for the preventative solutions ('1 = not satisfied' to '5 = totally satisfied'), the average satisfaction level was 2.83. Although this is an improvement on the result for preventative solutions, it still represents dissatisfaction with the reactive solutions.
The survey found that the CCTV and enforcement officers were the most commonly used resources for both preventative and reactive enforcement actions. A lack of purely preventative measures such as environmental education and awareness was also identified. Previous studies have demonstrated that environmental education plays a crucial role in positive waste management practices, since it creates communication links between the end-users and local authorities (Davies et al. 2006) . In addition, when the users are made aware of the real environmental situation of their community and the improvement that positive waste actions can make, they show a greater willingness to adopt positive actions themselves (Barr 2002) . However, both studies stress the importance of providing this information by trusted sources and in a manner that is appropriately adapted for the target audience.
The local authorities were asked to specify which of the identified preventative and reactive solutions were considered by them to be best practices, meaning methods or techniques that have consistently shown results superior to those achieved with other means. In addition, they were asked to provide details about other national or international best practices of which they were aware. Analysis and comparison of the answers gathered from the local authorities show that for all of them best practices are a synonym for two waste enforcement areas: CCTV or aerial monitoring, and prosecutions. In their answers, none of the local authorities identified environmental education and awareness actions as best practice. This reveals a tendency on the part of local authorities towards reactive measures for environmental enforcement rather than preventative solutions. This same tendency is evident in their awareness of international best practices, where the answers also focused on inspections, CCTV and the creation of a specific, dedicated environmental court for waste enforcement.
Illegal dumping, as the main environmental enforcement issue seen in Figure 2 , tends to be carried out in random areas normally away from the public. Previous studies showed that in rural areas, illegal dumping tends to occur in remote areas with difficult access like bogs, forestry areas and commonage. For urban areas, it mainly takes place in recycling centres, normally designated for bottles and clothes collection, and civic amenities (EPA 2005) . To complete the overview of current waste enforcement, the local authorities were asked to rank the main areas where illegal dumping takes place in their jurisdiction. To do so, they were provided with a list of possible locations for both urban and rural environments, which they ranked in ascending order with 1 representing the most severe hot spot and 9 the least severe.
The illegal dumping hot spot ranking obtained from the survey is shown in Tables 1  and 2 . For urban areas, derelict buildings topped the ranking for illegal hot spots. These are normally areas where the front and backyards (and occasionally the interior) are used for illegal dumping by the offenders, representing health threats for other citizens living nearby. The next ranked urban hot spots were roadside areas and bring banks (or recycling areas). For rural areas, roadside areas were the highest ranked type of hot spot, followed by bogs and forest areas.
The presence of roadside areas at the top of both rural and urban charts highlights its current importance. Of all the area types, this could be considered the one with the most random nature. In general, the waste is transported in private cars and dumped at any point of a road which makes difficult to apply any type of technology for the identification and prosecution of the offenders. Some of the surveyed local authorities carry out random vehicle inspections in an attempt to tackle this practice. However, this is a resource-intensive practice that requires the coordination of the local authority workers with other public bodies such as the police. Waste enforcement technology Both preventative and reactive solutions for waste enforcement usually involve the application of technology. In the first case, technology is used with informative, educational or deterring purposes in order to prevent the illegal activity from being undertaken. In the second case, technology is used for the identification of illegal actions and offenders in order to carry out a legal prosecution. The Irish legislation on environmental enforcement, principally the Waste Management Act (1996) and the Litter Pollution Act (1996), aligns with the European environmental law in terms of the polluter-pays principle (EC 2004) . As an example, most of the offences carried out by householders who dispose of their rubbish illegally would be seen as violations of the Litter Pollution Act, incurring fines of up to €3000. In order to establish the current level of technology usage for waste enforcement, local authorities were asked to specify the technology they use and their level of satisfaction with the results. Environmental officers, because of their importance in relation to waste enforcement actions, were also included in the analysis and compared with the other categories of technologies. Figures 3 and 4 show the responses from the local authorities in relation to the technology employed for waste enforcement for rural and urban areas, respectively. In both types of environment, CCTV and enforcement officers are the two main technologies employed. This was expected, since these are the main reactive and preventative measures used by the local authorities, as outlined in the previous section.
Aerial photography, also mentioned as a preventative and reactive solution, appears as the third most employed option. The aerial images are normally taken from a helicopter or from unmanned aerial vehicles (UAVs), such as quadcopters. The use of UAVs in environmental enforcement is increasing due to the wide capabilities and low cost when compared to other options such as satellite imaging (Lega et al. 2012) .
Satellite images are rarely used by the local authorities, but where they are employed, the images are obtained from low resolution-free source systems such as Google Maps (Google 2013). This is due to the expense of high resolution, relatively recent satellite images, which does not ensure high chances of success in identification of offences or prosecution of offenders.
Finally, sensors were the technology with the lowest usage for environmental enforcement, with just one local authority claiming to use them in rural areas, specifically in forests and bogs. Sensors are generally employed for sensing different environment parameters such as air or water quality, and noise levels on a constant basis. In addition, they are employed for inspections of premises where emissions to the air or discharges to water are carried out. The effectiveness of the technologies applied to environmental enforcement can be analysed in terms of the possibility of identification of illegal actions and offenders, as well as the potential to use their outputs to undertake legal prosecution actions against offenders. The local authorities showed a high level of satisfaction with the use of CCTV, environmental officers and aerial imaging, whereas the level of satisfaction with other technologies, such as low resolution satellite imaging, was low. Overall, the CCTV was considered to be the most successful technology for environmental enforcement. CCTV is less costly in comparison with the sensors or aerial photography taken from helicopters; it provides immediate availability of the images in comparison with outdated image systems such as historical satellite images; and it can be controlled remotely by environmental officers. Most importantly, CCTV systems are the only technology solutions which allow recording of the illegal action while it takes place and not just the consequences of such as action, a point that is crucial in the prosecution process. For example, under the Litter Pollution Act (1997), if the licence registration plate of a vehicle used for an illegal environmental activity is recorded, the owner of the vehicle can be prosecuted as a responsible person.
However, challenging circumstances for the application of CCTV were also reported, such as night-time monitoring, battery-powered CCTV systems for temporal deployment or monitoring remote areas, and CCTV monitoring of high-risk or hostile areas. For these three scenarios, possible solutions based on off-the-shelf commercial CCTV devices were proposed by Palomo et al. (2013) .
When the local authorities were asked about the aspect of environmental enforcement technology for which they would most like to see advances, apart from the CCTV improvements described earlier, most referred to the application of information technologies (IT) to enforcement tasks. Some of the ideas proposed were: sharing of databases between agencies, IT tools to assist in inspections, real-time information from waste collectors, waste traceability, database of best practice information and integrated IT applications for environmental officers.
Finally in the area of technology, the local authorities were asked about the utilisation of external contractors for managing the technology deployments and their opinion about new technologies being applied to environmental enforcement. Of the 17 local authorities that completed the survey, the majority (76%) employ external contractors to managing some of the technology, whereas 24% of them do not use contractors.
Offender prosecution
In Ireland, the environmental departments of the local authorities are the first point of contact for environmental complaints. In 2006 and 2007, the local authorities received about 70,000 environmental complaints about a wide range of environmental issues (EPA 2009). Traditionally, the main environmental complaint channel has been dedicated phone lines provided by the local authorities at a regional level, or by the EPA at a national level with a National Environmental Complaints Line (NECL), initially named 'Dump the Dumpers'. However, with the development of Internet technologies new complaint channels such as online forms and smartphone applications have been made available. According to the EPA (2009), 75% of the complaints received through the NECL in 2006 and 2007 were in relation to illegal dumping and burning of waste.
The information gathered from the surveyed local authorities showed how the average number of environmental complaints received by each local authority in 2011 was 2082, an increase of 13.9% from the average of 1828 in 2010. These are received predominantly through phone calls or web-based forms. Some 94% of local authorities highlighted phone calls directly to the environmental department as the main conduit for complaints, while 88% of local authorities also received complaints through the EPA national complaints line as shown in Figure 5 .
The distribution of complaints received is shown in Figure 6 . The majority of complaints received related to waste, in particular litter, averaging at 1520 complaints for each local authority in 2011. The number of litter-related complaints ranged from a high of 5142 for the most reported local authority to a low of just 6.
The sanctions used in relation to environmental issues can be classified into either administrative or criminal sanctions. Unlike criminal sanctions, administrative sanctions can be imposed directly by the regulator, i.e. local authority, without intervention by a court or tribunal. Such administrative sanctions include information notices, mandatory environmental audits, warning letters, clean-up orders, licence amendments and entry powers (A&L Goodbody Ltd. and ERM Environmental Consulting 2009). However, for local authorities the administrative sanctions are limited in terms of fines, with the only option being a maximum of €150 penalty for on-spot littering. Higher penalties can be applied under the Litter Pollution and Waste Management Acts following criminal prosecutions.
The importance of the use of warning letters as an administrative sanction in environmental enforcement has been demonstrated by some European countries (Kok 2005) . They are considered efficient in cases involving a first offence relating to activities not covered by the key regulations. In Ireland, warning letters are widely used by the regulators like the local authorities, although they do not have any formal statutory basis. In 2007, the Irish local authorities issued 2640 warning letters, whereas 3768 were issued in 2008. If the offence addressed by the warning letter is repeated or persistent, other administrative or criminal sanctions are applied. Figure 7 shows the average number of warning letters issued and criminal sanctions followed by the surveyed local authorities. The average number of warning letters From the individual survey results, it can be observed that some local authorities have 100% success rates in cases they bring to court while others have a 0% success rate. In order to successfully prosecute an offender, the local authority must have very clear evidence which is collected and presented in a manner that is acceptable to the judge. Local authorities cited the differing interpretation and implementation by judges of the Litter Pollution and Waste Management Acts as the main reason for prosecutions being unsuccessful.
According to the surveyed local authorities, the average cost of bringing a case to court was €2300 in 2011. The Irish environmental legislation, in particular the Litter Pollution Act (1997), establishes that: when a person is convicted of an offence in proceedings brought by a local authority, the court shall order the person to pay to the local authority the costs and expenses measured by the court, incurred by the local authority in relation to the investigation, detection and prosecution of the offence, and the costs and expenses incurred by the local authority in the collection and disposal of any litter to which the prosecution relates.
Therefore, it is crucial for local authorities to have a high success rate with criminal prosecutions. When asked about how to improve the prosecution process for environmental offences, all local authorities agreed upon the necessity of the more homogeneous application of environmental law. For example, this might involve the creation of an environmental court with specialised judges who could travel to various regions when environmental cases are being held.
Environmental enforcement cost
As a consequence of the current economic recession in Ireland, Irish local authorities have suffered budget cuts which affect both the number of staff and the range of services available. For 2011, the average number of full-time staff per local authority dedicated to environmental enforcement was 5.1 employees. As seen in the technology analysis, environmental officers together with CCTV are the two main resources employed for environmental enforcement. In general, local authorities expressed high levels of satisfaction with their enforcement actions, with 71% of local authorities believing they achieved value for enforcement solutions, whereas 29% believed they did not. Therefore, a reduction in staff numbers could have a significant impact on environmental enforcement effectiveness.
The results presented in Figure 2 showed that illegal dumping represents the biggest environmental enforcement issue for all Irish local authorities. The clean-up of locations where illegal dumping has taken place represents another significant cost for local authorities. From the survey, it was found that the average cost incurred for cleaning up after illegal dumping was in excess of €118,000 in 2011 as shown in Figure 8 . This represents an 11% increase over costs for 2009 and 2010. The previous section highlighted that Ireland does not have administrative sanctions to enable the recovery of clean-up costs from the offender in the case of illegal dumping, unlike other countries such as the UK and Germany (A&L Goodbody Ltd. and ERM Environmental Consulting 2009). Instead, local authorities can only recover the cost of clean-up if the offender is successfully prosecuted. Considering the low number of successful criminal cases shown in Figure 7 , it is remarkable that local authorities have no option other than including the cost of cleaning illegal dump sites in their own budgets, which affects the resources available for other reactive and preventative environmental enforcement actions.
Public awareness and best practice sharing According to Davies et al. (2006) , Irish homeowners considered illegal dumping and the lack of available landfill to be their most significant waste management issues. However, they felt that there was weak enforcement of waste management policies against illegal dumping. Enhanced transparency, communication and dialogue with the public are decisive actions to avoid illegal waste practices. For example, local waste knowledge has been proven to have a large influence on willingness to recycle (Barr 2002) . In addition, people are more likely to support government policies for environmental protection if they believe that poor environmental conditions are harmful to other people (Stern et al. 1985) . This could be applied to the illegal dumping cases in derelict areas which normally attract pests (e.g. rodents) and become a public health risk.
All the surveyed local authorities, with just one exception, indicated that they have a waste enforcement policy document. However, less than half of them confirmed that the document is available on their website, although others confirmed that it was available on request. This poor accessibility can contribute to poor public knowledge regarding environmental law and prosecutable actions.
In a section dedicated to networking and improvement ideas, the surveyed local authorities were asked about the types of public training or awareness programmes on waste enforcement being run in their jurisdiction. Some 76.5% of the local authorities replied that they do not carry out such training programmes, while 23.5% replied positively and provided details about the programmes. These are mainly focused on household waste management and food waste management for restaurants. Despite the fact that most local authorities do not carry out any awareness programmes, they are aware of their importance and benefits. For example, one of them recognised that this was the main area requiring improvement as; 'In recent years, it seems that enforcement and awareness have become de-coupled, with not enough focus on proper design of regulations and advice/guidance to the public, communities and businesses who have to comply with the law'.
The other two main points for improvement identified by local authorities were related to the legal side of environmental enforcement, mainly with on-the-spot fines and an environmental court; and the necessity of creating more information-sharing platforms among local authorities. This last point aligns with the suggestions made by the Organisation for Economic Co-operation and Development (OECD) in a review in 2008 where it encouraged the Irish public sector to exploit agility, informality and openness, and to reduce duplication of coordination efforts (OECD 2008) .
The exchange of environmental enforcement best practice information has been highlighted in the past as a key factor for all EU member states. Consequently, in 1992 the EU Network for the Implementation and Enforcement of Environmental Law (IMPEL) was founded in order to develop common views on the coherence and practicality of legislation, to comment on issues of practicality and enforceability and to develop tools and guidance for use by environmental authorities (Nicholson 2011) . Following the success of IMPEL, similar initiatives have been undertaken at a national level among EU member states. In Ireland, the Environmental Enforcement Network (EEN) was created in 2005 with the core objective of 'bringing improved cooperation and coordination between the various agencies involved in enforcement of environmental legislation so that a higher and more consistent standard of environmental protection is achieved in Ireland' (O'Leary and Lynott 2011, p. 757) . The level of environmental enforcement best practice sharing carried out by the surveyed local authorities was analysed. According to Figure 9 , 25% of the local authorities share their best practices with other adjacent local authorities and through the EEN, whereas another 25% only share it through the EEN, and 44% only share it with adjacent local authorities. Finally, 6% of the surveyed local authorities claimed that they do not share any of this information at all.
From the above, it can be seen that half of the surveyed local authorities actually use the EEN for sharing environmental best practices. The local authorities were asked to rank the effectiveness of the EEN on a scale of between 1 and 10, representing 'not effective at all' and 'extremely effective', respectively. The average ranking of 5.5 suggests that, while there is a certain level of satisfaction among the local authorities, there is still room for improvement. The under-resourced management of the EEN and the lack of updated information were the two main areas for improvement pointed out by the surveyed professionals in order to achieve better results. environmental enforcement issues. With the reduction in the amount of C&D-related waste, most illegal dumping cases are related to the unlawful disposal of household waste. To combat this source of illegal dumping, the Irish Department of the Environment, Community and Local Government is studying future preventative and reactive measures to ensure the correct disposal of household waste. One potential preventative measure is the reintroduction of waiver schemes for low-income households. Such waiver schemes were mostly cancelled with the privatisation of the waste collection services and could have produced a negative impact in the waste disposal of low-income households which may struggle with the pay-by-use schemes adopted by most private collectors (Davies and O'Callaghan-Platt 2008) . From the reactive point of view, householders will have to demonstrate that they avail of an authorised waste collection service or that they manage their waste in an environmentally acceptable way (DECLG 2012) . A third proposed measure involves an increase in the number of awareness and education campaigns for households (DECLG 2012) . Previous studies have shown that Irish householders' knowledge about waste enforcement and waste management policies by local authorities is weak (Davies et al. 2006) . This view has been reinforced by this study, which shows the limited number of local authorities carrying out waste enforcement awareness campaigns and the poor availability of their waste enforcement policies to the general public.
Discussion
Information has been proven to be a key factor in adopting a recycling behaviour, where recyclers generally have more sources of information than non-recyclers (Vining and Ebreo 1990) . Similarly, more efforts should be made by the local authorities to make the information about environmental law and enforcement easily available to householders in the right social context at the community level. The successful implementation of these measures would not only lead to the reduction of illegal dumping, but also to the reduction of other unauthorised waste activities (e.g. unauthorised waste collection). The reduction of illegal dumping and unauthorised activities through positive and constructive information campaigns would also reduce the amount of investment required by local authorities on reactive technologies, which have limited applications and generally do not provide a good solution to some of the main problems, such as illegal roadside dumping (Palomo et al. 2013) . By saving money in reactive technologies, more could be invested in preventative technologies focused on educating the public in an easy and, in some cases, funny way. Some of these initiatives have proved effective in quickly changing public behaviour (Volkswagen 2013) .
In summary, increasing public environmental enforcement education could help improve the following points:
. Reduce the number of criminal prosecutions, therefore reducing associated costs. . Reduce expenditure on reactive technologies. . Create longer-term and constructive solutions. . Create a feeling of fairness and community collaboration. . Adopt, customise and improve international best practices.
Other waste issues such as the control of authorised waste collectors or authorised ELV dismantlers would continue to be based on constant monitoring and inspections. However, a more active role of all local authorities in terms of sharing best practices through the EEN with regard to legislation, inspection and prosecution could lead to more efficient and unified procedures. This best practice unification is likely to benefit from future plans to reducing the number of waste regions (clusters of adjacent local authorities which share a common waste management plan) in Ireland from 10 to no more than 3 (DECLG 2012). Such a reduction in the number of waste regions would favour the concentration of resources and the communication between larger numbers of local authorities, promoting common best practices in the new waste regions.
For criminal prosecutions, environmental law needs to be applied consistently for an offence regardless of jurisdiction. Two possible approaches to achieve this could be the introduction of a wider range of administrative sanctions (A&L Goodbody Ltd. and ERM Environmental Consulting 2009), which would give more power to the local authorities; and the creation of an association of judges who are specialised in the area of environmental enforcement.
For the first option, administrative sanctions such as fixed penalties, variable and discretionary penalties, or compensation orders, could be introduced in order to avoid highly demanding criminal procedures in many cases. These criminal procedures are often considered to be inappropriate and heavy-handed by the public and judges where the harm caused is not really 'criminal' (A&L Goodbody Ltd. and ERM Environmental Consulting 2009). In addition, administrative sanctions have been found to be as effective as criminal sanctions in countries including the UK and Germany. However, the introduction of these sanctions would require the adaptation of the current legislation and the creation of new processes, such as appeal mechanisms, which would imply an overhead for local authorities.
The second option, of creating an association of specialised judges, would involve the creation of a national equivalent to the EU Forum of Judges for the Environment (EUFJE 2013) . This organisation is open to all EU and European Free Trade Association judges and seeks to gather common judicial experience and valuable information for EU institutions in terms of environmental law. A similar institution in Ireland could ensure that Irish judges dealing with environmental enforcement cases would follow common criteria and guidelines. As another alternative, Ireland could follow in the steps of other European countries like the Netherlands in creating specific environmental courts (Kok 2005) .
Conclusions
This research has established a baseline of the current environmental enforcement landscape in Ireland from the perspective of local authorities. As in many other countries, waste-related issues, in particular illegal dumping, top the rank of environmental enforcement actions. Irish local authorities mainly base their enforcement actions on the identification and prosecution of the offenders through warning letters and criminal sanctions. This prosecution process could be further improved by introducing additional types of administrative sanctions which could be applied directly by local authorities.
This investigation has shown the low level of investment by local authorities on preventative solutions to illegal waste activities such as public awareness and education programmes. As in other environmental areas like recycling, the introduction of this type of programme would deliver long-term and constructive solutions while also reducing the cost of prosecutions. In this respect, some of the preventative best practices used by other countries could be adopted and the experiences shared across local authorities using the existing national EEN.
